High Strength and Hydrophilic Chitosan Microspheres for the Selective Enrichment of N-Glycopeptides.
Protein glycosylation is an important post-translational modification that plays a crucial role in many biological processes. Because of the low abundance of glycoproteins and high complexity of clinical samples, the development of methods to selectively capture glycoproteins/glycopeptides is crucial to glycoproteomics study. In this work, a kind of highly cross-linked chitosan microspheres (CSMs) was prepared using epichlorhydrine as a cross-linker from chitosan solution in an alkaline/urea aqueous system. The results showed that CSMs had high amino groups content, large surface area, mesoporous structure, good acidic resistance, and high strength by various tests. On the basis of hydrophilic interaction between the polar groups (amino groups and hydroxyl groups) on CSMs and glycan moieties on glycopeptides, the prepared CSMs were applied to specific capture of N-glycopeptides from standard protein digests and complex biological samples (body fluids and tissues). The CSMs exhibited high selectivity (HRP/BSA = 1:100), good sensitivity (4.5 × 10-10 M of HRP), good recovery yield (74.9-106.4%), and high binding capacity (100 mg g-1) in glycopeptides enrichment. Because of the excellent performance in glycopeptides enrichment, CSMs were applied to selectively enrich N-glycopeptides from tryptic digests of human serum and rat brain followed by nanoLC-MS/MS analysis. We identified 194 and 947 unique N-glycosylation sites from 2 μL of human serum and 0.1 mg of rat brain, respectively. Additionally, the extraction time of our method was much shorter than the previously reported methods. Therefore, the fabricated CSMs with desirable properties will find broad application in large-scale and in-depth N-glycoproteome analysis.